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vehicle. The sWeeper utilizes a cylindrical brush rotating 
about an axis generally perpendicular to the vehicle’s direc 
tion of motion. A conveyor belt catches debris throWn for 
Wards and upWard by the brush and moves the debris to a 
hopper. A recirculation ?ap is mounted contacting a loWer 
rearportion of the brush. The recirculation ?ap de?ects debris 
that has traveled over the top of the brush back into the brush 
to be recollected at the conveyor. 

9 Claims, 4 Drawing Sheets 
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STREET SWEEPER RECIRCULATION FLAP 

FIELD OF THE INVENTION 

The present invention relates to motorized sweeping 
vehicles. 

BACKGROUND OF THE INVENTION 

Automated street sweeping vehicles are essential equip 
ment for commercial and government organizations. The 
vehicles are used for cleaning debris from roadways, walk 
ways, parking lots, runways, and many other ground surfaces. 

For streets and highways, large sweepers are primarily 
used. The large sweepers are motorized (typically diesel pow 
ered) and can be custom-made or built upon a standard com 
mercial truck chassis. The large sweepers typically include 
large main brushes which direct debris onto a paddled con 
veyor that moves the debris into a large-capacity debris hop 
per. The large hoppers allow the sweepers to cover greater 
distances without the need for emptying the hopper. The large 
brushes allow the sweeper to pick up larger debris (e.g. rocks, 
tire treads, wood pieces), thus avoiding the need for multiple 
passes of the sweeper or manual retrieval of the debris. 

Although effective, such street sweepers often miss a cer 
tain percentage of the debris, even when the sweeper passes 
directly over the debris. In some cases, the debris gets caught 
up in the brush and passes over the top of the brush. When this 
happens, the debris typically falls off the back end of the 
brush and is ejected out the back end of the sweeper. 

Such sweepers can also generate a dust cloud while in 
operation. Suction can be used on side brushes and on the 
conveyor to control this dust. Regardless, a signi?cant 
amount of dust is ejected into the atmosphere at least at the 
periphery of the brushes during sweeping. Besides being a 
nuisance, the dust is a source of particulate air pollution. In 
some localities particulate air pollution is a major problem, 
and municipalities are under government mandates to reduce 
particulate air pollution. 
What is needed is a sweeper that can pick up a high per 

centage of road debris by recirculating debris that passes over 
the top of the main brush. Further, the sweeper should reduce 
the amount of dust ejected into the air. The present invention 
ful?lls these and other needs, and addresses other de?ciencies 
of prior art implementations. 

SUMMARY OF THE INVENTION 

To overcome the limitations in the prior art described 
above, and to overcome other limitations that will become 
apparent upon reading and understanding the present speci 
?cation, the present invention discloses a sweeper for a 
ground surface. The sweeper has a front end, a back end, and 
a forward direction of motion. The sweeper further includes a 
debris mover. The debris mover has an outer surface, a ground 
contact area de?ned where the outer surface of the debris 
mover contacts the ground surface and a horizontal axis. 

The debris mover rotates about the horizontal axis so that 
the outer surface of the debris mover moves at least in part 
towards the front end of the sweeper at the ground contact 
area. The debris mover also includes a recirculation contact 
area. The outer surface of the debris mover moves at least in 
part downwards at the recirculation contact area as the debris 
mover rotates about the horizontal axis. 
A recirculation ?ap is mounted behind the debris mover. 

The recirculation ?ap engages the recirculation contact area 
so that a portion of the debris traveling to the recirculation 
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2 
contact area is de?ected back into the debris mover. The 
recirculation ?ap includes a ?exible mounting ?ap ?xably 
attached to the sweeper and an elongated blade connected to 
the mounting ?ap, an edge of the elongated blade engaging 
the debris mover. 
The sweeper may include a rigid mounting angle member 

connected between the mounting ?ap and the elongated 
blade, and the elongated blade can be made substantially 
?exible. In one con?guration, the ?exible mounting ?ap is 
made from belted rubber sheet. 
The recirculation ?ap may be attached proximate the back 

end of the sweeper. The recirculation contact area can be 
located between 40 degrees and 80 degrees from the ground 
contact area. 

In one arrangement, the debris mover comprises a brush 
having bristles. A distal end of the recirculation ?ap can 
extend substantially within the bristles of the brush. At least a 
portion of the recirculation ?ap proximate the distal tip can 
oriented between 40 degrees and 60 degrees relative to verti 
cal. 

In one con?guration, the sweeper includes a housing sub 
stantially surrounding a top portion and a back portion of the 
debris mover. A gap space is formed between the housing and 
the outer surface of the debris mover at the back portion, and 
wherein the recirculation ?ap substantially covers the gap 
space to prevent the passage of dust therethrough. 
The sweeper may include a debris collector mounted for 

ward of the debris mover. Debris is moved into the debris 
collector by the rotating debris mover. The debris collector 
may include a conveyor belt moving the debris in a generally 
forwards and upwards direction. 

In another embodiment of the present invention a method 
of sweeping of debris involves moving a conveyance in a 
forward direction. A debris mover is rotated on a back end of 
the conveyance to throw the debris at least in part in a forward 
direction. The debris is caught on a debris collector located 
substantially forward of the debris mover to collect the debris. 
A portion of the debris is de?ected towards the debris mover 
where an outer surface of the debris mover is moving sub 
stantially downwards to recirculate a portion of the debris 
passing over the debris mover back into the debris mover. 

In one aspect of the method, recirculating the debris into 
the debris mover further involves penetrating the outer sur 
face of the debris mover to de?ect debris towards the debris 
mover. The method can involve moving air from a space 
surrounding the debris mover to remove airborne dust of the 
debris from the space surrounding the debris mover. In one 
aspect, removing airborne dust of the debris from the space 
surrounding the debris mover further involves blocking a 
portion of the space surrounding the debris mover where an 
outer surface of the debris mover is moving substantially 
downwards. Collecting the debris may also involve convey 
ing the debris in a generally upwards and forwards direction 
to deposit the debris into a hopper. 

In another embodiment of the present invention, a mobile 
sweeping system is usable for removing debris from a ground 
surface. The sweeping system has a forward direction of 
motion and a sweeping width. The sweeping system further 
includes a debris moving means moving debris at least in part 
forwards and upwards across the sweeping width. A recircu 
lation means is mounted at a back end of the sweeping sys 
tem. The recirculation means engages a back portion of the 
debris moving means where an outer surface of the debris 
moving means is moving at least in part downwards and 
forwards. The recirculation means de?ects a portion of the 
debris passing over and behind the debris moving means back 
to the debris moving means. 
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The sweeping system may include a ?exible mounting 
means resiliently coupling the recirculation means to the 
sWeeping system. The ?exible mounting means may include 
a belted rubber ?ap. The recirculation means can include a 

?exible de?ecting means Where the recirculation means con 

tacts the debris moving means to de?ect a portion of the 
debris passing over and behind the debris moving means back 
to the debris moving means. 

In one con?guration, the sWeeping system includes hous 
ing means encompassing a rear portion of the debris moving 
means. The recirculation means causes an air restriction 

betWeen the debris moving means and the housing means. 
The air restriction prevents release of a portion of airborne 
dust of the debris therethrough. The sWeeping system may 
include air moving means draWing air aWay from a space 
betWeen the debris moving means and the housing means. 
The air restriction betWeen the debris moving means and the 
housing means traps the airborne dust for collection by the air 
moving means. 

In one arrangement, a distal portion of the recirculation 
means substantially penetrates beneath the outer surface of 
the debris moving means. The sWeeper may include debris 
collecting means catching a portion of the debris moved by 
the debris moving means across the sWeeping Width. The 
debris collecting means can include conveying means to 
move the debris into a hopper. 

The above summary of the present invention is not 
intended to describe each embodiment or every implementa 
tion of the present invention. Advantages and attainments, 
together With a more complete understanding of the inven 
tion, Will become apparent and appreciated by referring to the 
folloWing detailed description and claims taken in conjunc 
tion With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cutaWay perspective vieW of a street sWeeper 
vehicle according to an embodiment of the present invention; 

FIG. 2 is a side vieW of the brush, conveyor and recircula 
tion ?ap according to an embodiment of the present inven 
tion; 

FIG. 3 is a side vieW of the brush and recirculation ?ap 
shoWing geometric details according the an embodiment of 
the present invention; 

FIG. 4 is a perspective vieW of the recirculation ?ap 
according to an embodiment of the present invention; 

FIG. 5 is a perspective vieW of the recirculation ?ap 
according to another embodiment of the present invention; 
and 

FIG. 6 is a perspective vieW of the recirculation ?ap 
according to yet another embodiment of the present inven 
tion. 

While the invention is amenable to various modi?cations 
and alternative forms, speci?cs thereof have been shoWn by 
Way of example in the draWings and Will be described in detail 
herein. For example, While the title describes a street sWeeper, 
this refers only to a preferred embodiment since the present 
invention is applicable to all forms of debris gathering equip 
ment. It is to be understood, hoWever, that the intention is not 
to limit the invention to the particular embodiments 
described. On the contrary, the invention is intended to cover 
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4 
all modi?cations, equivalents, and alternatives falling Within 
the scope of the invention as de?ned by the appended claims. 

DETAILED DESCRIPTION OF THE VARIOUS 
EMBODIMENTS 

In the folloWing description of the illustrated embodi 
ments, references are made to the accompanying draWings 
Which form a part hereof, and in Which is shoWn by Way of 
illustration, various embodiments in Which the invention may 
be practiced. It is to be understood that other embodiments 
may be utiliZed and structural and functional changes may be 
made Without departing from the scope of the present inven 
tion. 

Referring noW to FIG. 1, a street sWeeping vehicle, gener 
ally indicated by reference numeral 100, has a front end 102 
and back end 104. The front end 102 of the vehicle includes a 
cab section 103 Where an operator sits. A debris mover 106 
(typically a cylindrical pickup brush) is mounted near the 
back end 104 of the vehicle 100. The brush 106 includes 
debris moving elements (e. g bristles 108) and a hub 110. The 
centerline of the brush 106 is oriented substantially perpen 
dicular to the direction of forWard motion of the vehicle 100, 
indicated by the bold, straight arroW above the vehicle 100. It 
is appreciated, hoWever, that the brush 106 can be oriented 
non-perpendicularly (i.e. skeWed). 
The brush 106 is poWered and rotates in the direction 

indicated by the bold, curved arroW. The brush 106 can rotate 
at varying speeds, typically in the range of 75 to 150 rpm. The 
brush 106 in this example has an outer diameter ranging from 
36 to 18 inches (91 to 46 cm), the outer diameter typically 
decreasing With Wear of the bristles 108. 
The outer surface of the brush 106 (i.e. at the tip of the 

bristles 108) contacts the ground surface 112 at a contact area 
114. The brush 106 throWs debris from the ground surface 
112 to a debris collector (in this example a conveyor) gener 
ally indicated by reference numeral 120. The conveyor 120 
includes a belt 122 With paddles 124 mounted along an outer 
surface at regularly spaced intervals. The belt 122 rotates such 
that debris throWn onto the paddles 124 and is carried 
upWards and forWards aWay from the brush 106, as indicated 
by the angled arroW located over the belt 122. The debris 
leaves the top of the conveyor 120 at an exit portion 123 and 
drops into a hopper 125. 

In the sWeeping vehicle 100 according to the present inven 
tion, a recirculation ?ap 130 is mounted on a mounting 
bracket 126 behind the brush 106. The recirculation ?ap 130 
engages the outer surface of the brush 106 at a recirculation 
contact area 128. The recirculation contact area 128 is located 
on a portion of the brush’s outer surface that is moving sub 
stantially doWnWards and forWards as the brush 106 rotates. 

Conceptually, the ?ap 130 is a structural element that coun 
teracts the centrifugal trajectory of debris being expelled by 
the brush 106 or other debris moving device. By forcing the 
debris back into the brush 106, the debris Will not be expelled 
until it reaches the appropriate collection portion of the 
brush’s rotation (eg at the debris collector 120). In broad 
terms, the ?ap 130 is constructed to provide a barrier (de?ec 
tor) to ejected debris and a bias element to re-introduce the 
debris into the brush 106. 

Turning noW to FIG. 2, a side vieW of the sWeeping system 
illustrates the bene?ts of the recirculation ?ap 130. The brush 
106 contacts the ground at the contact area 114 as it is being 
rotated in the direction indicated by the curved arroW. The 
rotation of the brush 106 at the contact area 114 tends to build 
up a “Wedge” 200 of debris as the vehicle 100 moves forWard. 
Most of the debris in the Wedge 200 is ?ung upWards in a 
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debris path 202 tangential to the brush 106 and originating 
Where the brush 106 contacts a top portion of the Wedge 200. 
Occasionally, debris Will become trapped in the bristles 108 
or otherWise be carried over the top of the brush hub 110, 
exempli?ed by debris path 204. 

Debris that is carried over the top of the brush 106 in prior 
art sWeepers Will usually be ejected from behind the brush 
106 and therefore missed by the sWeeper. By including the 
recirculation ?ap 130, the debris is de?ected back into the 
bristles 108 so that the debris can be carried forward (recir 
culated) to the Wedge 200 and eventually be recovered at the 
conveyor 120. 

The recirculation ?ap 130 in the illustrated embodiment 
includes a ?exible mounting ?ap 210 ?xably attached to a 
chassis bracket 211. The mounting ?ap 210 alloWs the recir 
culation ?ap 130 to conform to ground surface irregularities 
so as to prevent breakage of the ?ap 130. Note that the brush 
106 and recirculation ?ap 130 are mounted at the rear of the 
vehicle 100. Due to this rear-mounted location, the up and 
doWn travel of the recirculation ?ap 130 due to vehicle sus 
pension travel is far greater than sWeepers having mid 
mounted brushes. Therefore, although alternate structural 
elements may be used in place of a ?exible mounting ?ap 210 
to alloW conformance of the ?ap 130, including spring loaded 
and/ or slidable mounts, such alternates may be more prone to 
damage due to chassis movement. Unlike the alternates 
described, the ?exible mounting ?ap 210 alloWs a ?exible and 
resilient mount that is not easily damaged even When contact 
ing the ground. 
A rigid angle bracket 212 is coupled to the mounting ?ap 

210 and an elongated blade 214. The angle bracket 212 can be 
incorporated as part of the mounting ?ap 210 and/or elon 
gated blade 214, or be fabricated as a separate piece as shoWn. 
The angle bracket 212 orients the elongated blade 214 so that 
a portion of the blade 214 is at least touching an outer surface 
of the brush 106 (i.e. at the tip of the bristles 108) along the 
brush’s Width. As shoWn in FIG. 2, the elongated blade 214 
may protrude beneath the outer surface so that a tip 215 of the 
elongated blade 214 extends into the bristles 108. An addi 
tional skirt 222 extends from the mounting ?ap 210 to close 
proximity With the ground. The skirt 222 could also be 
formed by further extending the mounting ?ap 210 doWn 
Ward. 

It is appreciated that other embodiments of the recircula 
tion ?ap 130 may be constructed to de?ect debris back into 
the brush 106. In some applications, the portion of the recir 
culation ?ap 130 contacting the brush may be non-linear (e.g. 
curved or jagged). The recirculation ?ap 130 may have com 
ponents that are non-planar, such as an elongated blade 214 
that is formed from an elongated member With curved cross 
sectional shape. A blade 214 With a curved cross section may, 
for example, be shaped to substantially conform to the 
brush’s outer surface. 

It is also appreciated that the recirculation ?ap 130 helps 
reduce the release of airborne dust particles from the sWeeper 
100. A housing 218 encloses at least a portion of the brush 
106. A gap 220 exists betWeen the inner surface of the housing 
218 and a rear portion of the brush 106. The recirculation ?ap 
130 closes at least part of the gap 220 along the Width of the 
brush 106, thereby preventing the release of dust therefrom. 
The dust that is contained by the recirculation ?ap 130 can 
then be removed by a vacuum system 150 (best seen in FIG. 
1). Skirt 222 further contains dust and improves the effective 
ness of the vacuum system. 
A particular useful arrangement of a recirculation ?ap 130 

and brush 106 are shoWn in FIG. 3. The recirculation ?ap 130 
contacts the brush 106 at a recirculation contact area 128. The 
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6 
recirculation contact area 128 can be located anyWhere the 
brush’s outer surface is moving at least in part doWnWards. 
Typically, the recirculation contact area 128 located at a con 
tact angle 300 measuring betWeen 20 degrees to 90 degrees 
clockWise from the ground contact area 114, preferably 6312 
degrees. For a brush 106 With a nominal outer diameter of 
35.5 inches (90 cm), this corresponds to locating the tip 215 of 
the recirculation ?ap 130 betWeen 4.1 and 14.7 inches (10 and 
37 cm) above the ground, preferably 6.75:0.50 inches 
(17.1112 cm). The elongated blade 214 is oriented at a 
mounting angle 302 Which is from 0 degrees to 90 degrees 
from vertical, preferably about 5012 degrees. It is appreciated 
that the nominal brush diameter of 35.5 inches (90 cm) used 
in this example is that of an unWorn brush 106. The diameter 
of a Worn brush 106 may decrease to 19 inches (48 cm) or less. 
Given a smaller (or larger) diameter brush 106, the contact 
angle 300 may change from this optimum range, as Well as the 
amount of penetration (if any) of the blade tip 215 into the 
bristles. Regardless, the recirculation ?ap 130 has been found 
to be bene?cial even With a Worn brush 106. 

Turning noW to FIG. 4, a particularly useful embodiment of 
a recirculation ?ap 130 is shoWn. The mounting ?ap 210 and 
elongated blade 214 are typically made of tWo- or three-ply 
sheet rubber product such as 3/8 inch (0.95 cm) thick Good 
year Plylon® (220B 3/16X1/16, Class 1). Making the elongated 
blade 214 from relatively ?exible rubber helps prevent dam 
age to the blade and/or vehicle caused by heavy objects and 
ground surface irregularities. Further, use of sheet rubber in 
fabricating the mounting ?ap 210 and elongated blade 214 
help provide damping of the assembly and reduce noise. 
The mounting ?ap 210 can be attached to the chassis 

bracket 211 using standard fasteners 215 (best seen in FIG. 2) 
through mounting slots 400. The angle bracket 212 can be 
formed from sheet metal, typically 0.08 inch to 0.12 inch 
thick (2.0 to 4.5 mm) carbon steel. An equivalent strength 
aluminum or magnesium material may be used Where loW 
Weight or corrosion resistance is desired. The angle bracket 
212 is fastened to the mounting ?ap 210 and elongated blade 
214 by using fasteners 402. Any type of fastener 402 can be 
used, such as bolts and/or rivets. 

FIGS. 5 and 6 shoWs alternate con?gurations of a recircu 
lation ?ap 130. In FIG. 5, the recirculation ?ap 130 is formed 
from a single piece of material have a curved cross sectional 
area. In FIG. 6, the recirculation ?ap 130 can be of a single or 
multiple piece design (e.g. like that shoWn in FIG. 4), and 
further having a jagged distal edge 215. 

Although the sWeeping system of the present invention has 
been described in conjunction With a self propelled vehicle 
100, it is appreciated that a brush 106, conveyor 120, and 
recirculation ?ap 130 can be used in any conveyance, such as 
trailers or push sWeepers. The recirculation ?ap 130 can also 
be used on smaller sWeeping systems that have alternate 
conveyor 120 embodiments or sWeeping systems that do not 
include conveyors (e.g. debris is sWept directly into a hopper). 

It Will, of course, be understood that various modi?cations 
and additions can be made to the preferred embodiments 
discussed hereinabove Without departing from the scope of 
the present invention. Accordingly, the scope of the present 
invention should not be limited by the particular embodi 
ments described above, but should be de?ned only by the 
claims set forth beloW and equivalents thereof. 

What is claimed is: 
1. A sWeeper for sWeeping ground surfaces of a ground 

contact area generally beneath the sWeeper, the sWeeper hav 
ing a front end, a back end, and a forWard direction of motion, 
the sWeeper further having 
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a rotating brush having an outer peripheral surface and 
substantially radially extending bristles, said brush 
rotating on a substantially horizontal axis so that the 
outer surface of the brush moves at least in part toWards 
the front end of the sWeeper at the ground contact area; 
and 

recirculation contact area generally rearWard of the 
brush, the outer surface of the brush moving at least in 
part doWnWards at the recirculation contact area as the 

brush rotates about the horizontal axis; and 

a recirculation ?ap mounted behind the rotating brush, the 
recirculation ?ap engaging the recirculation contact area 
so that a portion of the debris traveling to the recircula 
tion contact area is de?ected back into the sWeeper, the 
recirculation ?ap comprising: 
a) a ?exible mounting section extending from the 

sweeper; 

b) a substantially rigid mounting bracket resiliently 
attached to the ?exible mounting section; 

c) a substantially particulate impervious substantially 
solid curved elongated blade connected to the mount 
ing bracket, an edge of the elongated blade being 
biased into at least initially into substantial penetra 
tion of the bristles by bias force exerted by said 
bracket and 

Wherein elongated blade includes a curved cross sec 
tional area including a concave surface oriented to 
face bristles tips. 
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2. The sWeeper of claim 1, Wherein at least a portion of the 

elongated blade is solid non ?lamentary material Which pen 
etrates substantially into the bristles. 

3. The sWeeper of claim 1, Wherein the elongated blade is 
solid material includes a jagged distal edge Which engages 
said bristles. 

4. The sWeeper of claim 1 Wherein the recirculation ?ap 
further includes a skirt portion extending doWnWardly 
beyond said bracket toWard the ground. 

5. The sWeeper of claim 1, Wherein brush comprises a 
brush having bristles With bristle tips and shafts and Wherein 
said elongated blade contacts, at least initially, the bristles tips 
and shafts. 

6. The sWeeper of claim 5, Wherein a distal end of the 
recirculation ?ap extends substantially Within the bristles of 
the brush. 

7. The sWeeper of claim 1, further comprising a housing 
substantially surrounding a top portion and a back portion of 
the debris mover, a gap space formed betWeen the housing 
and the outer surface of the debris mover at the back portion, 
and Wherein the recirculation ?ap substantially covers the gap 
space to prevent the passage of dust therethrough. 

8. The sWeeper of claim 1, further comprising a debris 
collector mounted forWard of the debris mover so that debris 
is moved into the debris collector by the rotating debris 
mover. 

9. The sWeeper of claim 8, Wherein the debris collector 
comprises a conveyor belt moving the debris in a generally 
forWards and upWards direction. 

* * * * * 


